Astragalus L., the largest genus in the family Leguminosae, is represented by 380 species in the flora of Turkey.
The roots of Astragalus species represent a very old and well-known drug in traditional medicine for its usage as an antiperspirant, tonic and diuretic. It has also been used in the treatment of diabetes mellitus, nephritis, leukemia and uterine cancer. 2) In the district of Anatolia, located in South Eastern Turkey, an aqueous extract of the roots of Astragalus is traditionally used against leukemia and for its wound-healing properties. Known biologically active constituents of Astragalus roots represent two major classes of chemical compounds, polysaccharides and saponins.
2) Astragalus polysaccharides are known to have anticancer and immune enhancing properties in both in vitro and in vivo experiments. [3] [4] [5] Chemical studies on Astragalus saponins have reported the presence of cycloartane-type triterpenoid glycosides which were found to exert biological activities (e.g. anti-inflammatory, analgesic, diuretic, hypotensive and sedative effects). 6) Our earlier investigations of Astragalus species resulted in the isolation of a series of cycloartane-type triterpenic saponins. [7] [8] [9] [10] [11] [12] [13] We previously reported the isolation and the structure determination of trojanosides A-H from Astragalus trojanus. 10, 11) In our continuing search, we have isolated three new cycloartane-type triterpene glycosides, named as trojanosides I-K (1, 2, 5), from the aerial parts of Astragalus trojanus. Here we report the isolation and the structural elucidation of 1, 2 and 5.
The IR spectrum of compound 1 indicated the presence of hydroxyl (3419 cm
Ϫ1
) and ester carbonyl (1726 cm
) functionalities. The high resolution electrospray ionization mass spectrometry (HR-ESI-MS) spectrum of 1 exhibited an ion peak for [MϩNa] ϩ at m/z 933.3207, which is compatible with the molecular formulae C 47 H 74 O 17 .
Taking into account the results of our comprehensive 1 Hand 13 C-NMR studies and previous knowledge derived from metabolites isolated from the genus Astragalus, [7] [8] [9] [10] [11] [12] [13] the main features of a cycloartane-type triterpene were evident: characteristic signals due to cyclopropane-methylene protons as an AX system (d 0.23, 0.64, J AX ϭ4. Full assignments of the proton and carbon signals of the aglycon part of 1 were secured from its double quantum filtered correlation spectroscopy (DQF-COSY) and heteronuclear multiple quantum correlation spectroscopy (HMQC) spectra. The resonances assigned to the sapogenol moiety were in good agreement with trojanoside A, 10) . In order to substantiate our findings, deacetyl derivative of 1 was obtained by an alkaline deacetylation. Alkaline deacetylation of 1 followed by TLC analysis showed the expected glycoside astragaloside IV. 14) After subtraction of the aglycon and acetyl group signals from the total HMQC spectrum, evaluation of the remaining signals permitted identification of the sugar moieties as b-xylopyranosyl, and b-glucopyranosyl. 15) We favour D-configuration of monosaccharide residues, consistent with all other naturally occurring cycloartane-type glycosides present in the genus Astragalus.
Complete assignments of each sugar proton system were achieved by considering DQF-COSY, while the carbons were assigned from HMQC and heteronuclear multiple-bond correlation spectroscopy (HMBC) spectra. From the cross peaks in the DQF-COSY spectrum of 1, it was easy to differentiate Combination of DQF-COSY, and total correlation spectroscopy (TOCSY) experiments allowed the sequential assignments of all proton resonances within each sugar residue, starting from the readily identifiable anomeric protons. Thus, on the basis of chemical shifts, the multiplicity of the signals, and the coupling constants, the three sugar residues were identified as a-rhamnopyranose and two b-xylopyranose.
15)
The common L-configuration for a-rhamnopyranose and Dconfiguration for b-xylopyranose were assumed, according to those most often encountered among the plant glycosides in each case. The HMQC experiments correlated each 1 H-NMR sugar signal to the corresponding carbon resonance and showed the absence of any glycosylation shift for the 13 C-NMR resonances of the rhamnopyranosyl residue, suggesting this sugar to be terminal. Additionally, in the 1 H-NMR spectrum, the H-3Ј and H-4Ј protons of the xylose residue were observed at d 5.51 (t, Jϭ6.6 Hz) and d 5.13 (dd, Jϭ4.4, 6.5 Hz), respectively, showing the downfield shift due to acetylation.
After subtraction of the sugar and acetyl group signals, the 13 C resonances of 2 arising from the sapogenol moiety were very close to those of 1 except for the signal ascribable to H-16 (d 5.03, dd, Jϭ7.1, 7.3 Hz) exhibiting no acylation shift. Thus, the presence of a cycloastragenol moiety in compound 2, a common feature of cycloartane-type triterpenoids isolated from Astragalus species, was evident. Compound 2 affords, upon deacetylation, compound 4 whose structure is identical to that of astrasieversianin XV. 16) Key correlation peaks observed in the HMBC spectrum of 2 between H-1Ј of the xylosyl at HR-ESI-MS of 3 showed an ion peak for [MϩNa] ϩ at m/z 965.5188, in agreement with the molecular formula C 48 H 78 O 18 . Detailed examination of 1D-and 2D-NMR spectra of 3 and comparison with those of 2 showed their considerable structural similarity. The differences consisted only in the signals of the sugar chain which was attached at C-3 of the sapogenol moiety. The difference appeared to be due to the absence of an acetyl group at the xylose residue, as determined by 1 H-and 13 C-NMR and HR-ESI-MS. Detailed examination of DQF-COSY, HMQC and HMBC spectra of 3 allowed unambiguous assignment of sugar chain at C-3 of
On the basis of these evidence, the structure of 3, was established as
, 24(S )-epoxycycloartane-3b ,6a ,16b ,25-tetrol (astrasieversianin IX), isolated previously from Astragalus sieversianus. 16) The molecular formula of 5 was determined as C 47 Based on these results, the structure of 5 was determined as 3-O-b -D-xylopyranosyl-6,16-di-O-b -D-glucopyranosyl-20(R),24(S)-epoxycycloartane-3b,6a,16b,25-tetrol, and it was named trojanoside K.
Astrasieversianin I, astrasieversianin II, astrasieversianin XV (4), astragaloside I, astragaloside II, astragaloside IV, astragaloside VII, and trojanoside H were also isolated from the aerial parts of A. trojanus, identified on the basis of their HR-ESI-MS, and NMR (  1 H-and   13 C-) data, in comparison with literature values. 10, 14, 16, 17) 1484
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Experimental
General Experimental The 1D-and 2D-NMR spectra were obtained on a Bruker ® Avance DRX 500 FT spectrometer operating at 500 and 125 MHz, respectively. The chemical shift values are reported as parts per million (ppm) units relative to tetramethylsilane (TMS) for 1 H-and 13 C-; and the coupling constants are in Hz (in parentheses). For the 13 C-NMR spectra, multiplicities were determined by a distortionless enhancement by polarization transfer (DEPT) experiment. HR-ESI-MS were obtained using a Bruker BioApex FT-MS in ESI mode. 9 g ), H (1.6 g) and I (2.76 g) were combined and subjected to VLC using reversed-phase material (Sepralyte 40 mm, 500 g). Elution with MeCN-H 2 O mixtures (25→60%) yielded 11 fractions (fractions EI 1-11). Fraction EI-6 (758 mg) was subjected to a silica gel column (100 g) using CHCl 3 , CHCl 3 -MeOH (95 : 5, 90 : 10) and CHCl 3 -MeOH-H 2 O (85 : 15 : 0.5) to give trojanoside I (1; 8 mg) and fraction EI-6b (450 mg). Fraction EI-6b was subjected to a flash column chromatography on silica gel (50 g) using EtOAcMeOH-H 2 O (250 : 12.5 : 1.25, 227.5 : 15 : 2.5) yielding fraction EI-6b-1 (290 mg). Fraction EI-9 (430 mg) and fraction EI-6b-1 (290 mg) were combined and chromatographed on silica gel (120 g) using EtOAc-MeOH-H 2 O (100 : 15 : 2.5) to give 6 fractions (fractions EI-9a-f ). Fraction EI-9f (75.2 mg) was subjected to silica gel column (25 g) using EtOAc-MeOH- 
